Effects of various combinations of benzodiazepines with buprenorphine on arterial blood gases in rats.
Fatalities have been attributed to combinations of high-dose buprenorphine with benzodiazepines. In rats, high-dose buprenorphine combined with midazolam was shown to induce sustained respiratory acidosis, while buprenorphine alone did not. However, the effects of buprenorphine combined with pharmacological doses of benzodiazepines remain unknown. Our objective was to compare the acute effects of four selected benzodiazepines used intravenously at equi-efficacious doses in rats, alone and in combination with buprenorphine on sedation, respiratory rate and arterial blood gases. Buprenorphine (30 mg/kg) did not significantly modify sedation level or respiratory rate, but induced mild and transient effects on pH and PaCO(2) (P < 0.05). Similarly, despite having no effects on respiratory rate, nordiazepam (10 mg/kg), bromazepam (1 mg/kg) and oxazepam (12 mg/kg) mildly and transiently altered pH and PaCO(2) (P < 0.05), whereas clonazepam (5 mg/kg) did not. Buprenorphine combined with each benzodiazepine induced no significant effects on respiratory rate or blood gases, in comparison with buprenorphine alone. However, combinations of oxazepam or nordiazepam with buprenorphine significantly deepened sedation. While both combinations reduced respiratory rate, buprenorphine + 30 mg/kg clonazepam significantly increased PaCO(2) and buprenorphine + 30 mg/kg nordiazepam decreased PaO(2). In conclusion, not all benzodiazepines induce significant respiratory depression at therapeutic doses. We were unable to demonstrate significant effects on rat ventilatory parameters of buprenorphine combined with equi-efficacious pharmacological doses of benzodiazepines in comparison with buprenorphine alone. Our results may suggest that effects of these combinations are rather mild. Respiratory failure may, however, result from the association of buprenorphine with elevated doses of benzodiazepines.